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INTRODUCTION
Gangliocytic paraganglioma is a rare, poorly understood tumor that most commonly involves the second part of the duodenum. [1] Upper gastrointestinal (GI) bleeding and abdominal pain are common presenting manifestations. [1, 2] In some cases, this tumor presents asymptomatically and is detected incidentally through diagnostic studies or autopsy. [2] Generally, this tumor has a benign clinical course, although rarely, it may recur or metastasize to regional lymph nodes. [1, 3] Awareness of this rare entity is vital to avoid misdiagnosis and facilitate appropriate treatment.
CASE REPORT
A 36-year-old female patient presented to the gastroenterology outpatient department with complaints of recurrent abdominal pain for the past 3 months. The pain was localized to the right upper abdomen without radiating to the back. The patient was evaluated using upper GI endoscopy (Olympus GIF-H180 Gurgaon, India) which revealed a polypoidal mass in the second part of duodenum, near the ampulla of Vater [ Figure 1 ]. No regional lymphadenopathy was identified preoperatively. A provisional diagnosis of carcinoid tumor was made; the mass was endoscopically excised and sent for histopathology.
On gross examination, the tumor was polypoidal and measured 1.5 cm × 1 cm. Overlying mucosa was stretched out and focally ulcerated. The cut surface was solid and homogeneously gray-white. Microscopic examination revealed a nonencapsulated, well-circumscribed tumor in the duodenal submucosa [ Figure 2a ]. The tumor had triphasic morphology with bland-looking spindle cells arranged in intersecting fascicles forming the predominant component [ Figure 2b ]. Interspersed nests and loose clusters of epithelioid cells having oval nuclei with stippled chromatin, inconspicuous nucleoli, and a moderate amount of eosinophilic to clear cytoplasm were noted [ Figure 2c ].
In addition, few singly scattered large cells having eccentrically placed vesicular nuclei, prominent nucleoli, and abundant amphophilic cytoplasm were noted [ Figure 2d ]. Mitotic activity was low in all three tumor components; no necrosis or cellular atypia was seen. The lesion was limited to the duodenal submucosa and the resected margin was free.
On immunohistochemistry (IHC), the spindle cells were diffusely positive for Vimentin and S-100 and were negative for cytokeratin (AE1/AE3) as well as Synaptophysin [ Figure 3a ]. The epithelioid cell component revealed dual positivity for cytokeratin and synaptophysin, confirming 
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This is an open access journal, and articles are distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to remix, tweak, and build upon the work noncommercially, as long as appropriate credit is given and the new creations are licensed under the identical terms. location of this tumor, preoperative pathologic diagnosis is difficult based on endoscopic biopsy alone with a diagnostic rate of only 11.4%. [1] Rarely, other sites throughout the upper to mid GIT as well as extraintestinal sites such as the lung, lower spinal cord, and respiratory tract may be involved. [1, 3, 5] Histopathologically, the triphasic appearance with intimate admixture of spindle cells, epithelioid cells, and ganglion cells is characteristic of this tumor and essentially rules out other possibilities. However, diagnosis may be missed if all three elements are not carefully searched for since they may not be equally present in any given lesion. In our case also, though the spindle and epithelioid cell components were readily identified, only a few singly scattered ganglion cells were present making it difficult to rule out other possible differentials. Possible differential diagnoses to be considered in such a scenario are gastrointestinal stromal tumor (GIST), paraganglioma, ganglioneuroma, carcinoid tumor, and well-differentiated neuroendocrine carcinoma. [6, 8] Ganglioneuroma lacks the epithelioid component which is usually prominent in gangliocytic paraganglioma. Paraganglioma lacks ganglion cells and is exceedingly rare in the duodenum. NET does not show the ganglion cell and spindle cell components. IHC may be a valuable aid in such a setting. Although IHC analysis of these tumors may show reactivity for various makers such as neuron-specific enolase, synaptophysin, pancreatic polypeptide, somatostatin, chromogranin-A, cytokeratin, serotonin, myelin basic protein, neurofilament protein, and S-100 protein, diffuse immunolabeling of the spindle cell component with S100, labeling of both epithelioid cells and ganglion cells with synaptophysin, and selective staining of the epithelioid cells with Cytokeratin help to clinch the diagnosis. [1] Tumor behavior is usually benign with regional lymph node metastasis occurring in only about 5%-7% of cases. [1, 3] However, its neuroendocrine nature [ Figure 3b ]. The large cells with eccentric nuclei were immunoreactive only for synaptophysin and were identified as ganglion cells [ Figure 3c ]. CD117, DOG1, and SMA were negative ruling out other differentials. Based on the morphologic and IHC features, a final diagnosis of gangliocytic paraganglioma of the duodenum was rendered. The patient is under follow-up and is currently doing well.
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DISCUSSION
Gangliocytic paraganglioma was first described by Dahl et al. in 1957 . [4] It is a rare neuroendocrine tumor (NET), with only about 200 cases reported since, most of which have been in the form of single case reports by various authors. [2, 3, 5] In 2010, Okubo et al. comprehensively analyzed 192 reported cases of gangliocytic paraganglioma retrieved from PubMed and Igaku Chuo Zasshi databases. [1] Based on available literature, this tumor has a slight male predominance and most commonly affects individuals in their fifth decade of life, though affected age can range from 15 to 84 years. [1, 3] The second part of duodenum is the most commonly affected site, with about 90% of tumors arising near the ampulla of Vater. [1, 3, 6] Although the exact origin of this tumor remains unclear, two theories have been proposed to explain its development. The first suggests an ectodermal origin from pluripotent cells, which are derived from the neural crest and are found in the glands of Lieberkühn or the celiac ganglia during fetal development. The second proposes that these tumors originate from endodermally derived epithelial cells in the ventral primordium of the pancreas and neuroectodermal ganglion or spindle cells. [7] This tumor accounts for 6%-9% of duodenal GI NETs and is the third most frequent histopathologic type after gastrinomas and somatostatinomas. [8] Symptomatic patients may present with GI bleeding (45.1%) due to mucosal ulceration, abdominal pain (42.8%), anemia (14.5%), or rarely biliary obstruction. [1, 2] The tumor usually arises as a single mass, and it typically presents as a polypoid, pedunculated, or sessile lesion. [1] Due to the submucosal few authors have reported bone and liver metastasis. [9, 10] Li et al. reported a single case with multifocal distant (liver and pelvic cavity) metastasis who succumbed to the disease despite receiving both chemotherapy and radiotherapy after surgical resection. [10] These experiences suggest that it would be unwise to consider this tumor as a purely benign entity and its biologic behavior may be redefined in the future. [9, 10] Li et al. recommended use of the term "Tumor with uncertain malignant potential," especially for tumors with nodal and/or distant metastasis. [10] Younger age group, female gender, and tumor spread beyond the submucosa have been described as risk factors for lymph node metastasis. [1] Our case was a middle-aged female patient, the tumor was limited to the submucosa, and no regional lymphadenopathy was identified preoperatively. The patient is subsequently under follow-up and is doing well.
There is no true consensus on a standard management protocol, in part due to the rarity of the lesion. However, many authors agree that endoscopic resection is a safe and effective treatment option with tumors as large as 5 cm resected successfully using this method. [3, 5, 10] In the case of a periampullary or a large lesion, however, endoscopic resection may be difficult, and surgical resection of the lesion remains the only therapeutic option. For tumors with local lymph node metastasis, a more radical approach in the form of pancreaticoduodenectomy and lymph node dissection may be carried out. However, considering the rarity of nodal metastasis, such a radical approach may be avoided in most cases by utilizing preoperative imaging studies to rule out regional lymphadenopathy. [3, 6] Only limited experience with chemotherapy and radiation is available in metastatic disease, and these reports suggest that this tumor is unresponsive to conventional chemo and radiotherapy. [10] Therefore, in cases in which the tumor is resected with negative margins, it appears to be safe to embark on a course of surveillance and forego adjuvant therapy. [1, 9] CONCLUSION Gangliocytic paraganglioma remains a poorly understood tumor due to its rarity despite being first described more than 60 years ago. Awareness among clinicians and pathologists alike, careful and complete evaluation with multidepartmental cooperation, and the use of IHC is vital in the accurate diagnosis of this rare neoplasm.
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